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7KH HYDOXDWLRQ RI WKH PL[HG JDV VROXELOLW\ LQ SRO\PHUV LV RI IXQGDPHQWDO LPSRUWDQFH IRU WKH
GHYHORSPHQWJDVVHSDUDWLRQPHPEUDQHV>@7KHFDVHRIUXEEHU\V\VWHPFDQEHFRQYHQLHQWO\
GHVFULEHGE\DQHTXDWLRQRIVWDWH(R6PRGHOWKDWZULWWHQLQ LWVPXOWLFRPSRQHQWYHUVLRQFDQ
EHDSSOLHGWRFDOFXODWHPXOWLSOHJDVVROXELOLW\LQWKHHTXLOLEULXPSKDVHV7KHXVHRIDQHTXDWLRQ
RIVWDWHDOORZVIRUDZLGHDQGDFFXUDWHGHVFULSWLRQRIWKHSK\VLFDOSURSHUWLHVRIWKHV\VWHPDQG
JLYHV WKH SRVVLELOLW\ RI H[WUDSRODWLQJ WKH UHVXOWV LQ D PXFK ODUJHU UDQJH RI WHPSHUDWXUHV
SUHVVXUHVDQGFRPSRVLWLRQV
7KH SUHVHQW ZRUN LV IRFXVHG RQ WKH FKDUDFWHUL]DWLRQ RI WKH VRUSWLRQ SURSHUWLHV RI JDVHRXV
PL[WXUHVRI&2DQG&+ LQDFURVVOLQNHGSRO\HWK\OHQHR[LGHFRSRO\PHU;/3(2 LQDZLGH
UDQJHRIWHPSHUDWXUHVIURPDPRGHOLQJSRLQWRIYLHZE\WKHXVHRI6DQFKH]/DFRPEH(R6>@
7KH SRO\PHU ZDV SUHSDUHG E\ SKRWRSRO\PHUL]DWLRQ RI D VROXWLRQ FRQWDLQLQJ  ZW 
SRO\HWK\OHQH JO\FRO PHWK\O HWKHU DFU\ODWH 3(*0($ DQG  ZW  SRO\HWK\OHQH JO\FRO
GLDFU\ODWH 3(*'$ DV GHVFULEHG LQ GHWDLO LQ UHI >@ DQG WKH VRUSWLRQ H[SHULPHQWV ZHUH
SHUIRUPHGE\WKHEDURPHWULFSUHVVXUHGHFD\PHWKRG>@IURP&XSWR&
7KH6DQFKH]/DFRPEH(R6QHHGVWKUHHFKDUDFWHULVWLFSDUDPHWHUVIRUHYHU\VXEVWDQFHLQRUGHU
WRGHVFULEHWKHSURSHUWLHVRIWKHSXUHFRPSRQHQWV:KHUHDVWKHYDOXHVRI7SDQGIRU&2
DQG&+DUHDOUHDG\DFFHVVLEOHIURPWKHOLWHUDWXUHWKRVHRIWKHSRO\PHUKDYHWREHFDOFXODWHG
7R WKLV DLP WKH H[SHULPHQWDO WKHUPDO H[SDQVLRQ RI WKH ;/3(2 FRSRO\PHU EHWZHHQ  DQG
& >@ LVHPSOR\HG WRFDOFXODWH7DQG7KHFDOFXODWLRQRI WKH WKLUGSDUDPHWHU IURPSXUH
SRO\PHU SURSHUWLHV ZRXOG UHTXLUH WKH LVRWKHUPDO FRPSUHVVLELOLW\ ZKLFK LV QRW DYDLODEOH IURP
H[SHULPHQWV DQG WKHUHIRUH S ZDV WDNHQ DV HTXDO WR WKDW RI SXUH SRO\HWK\OHQH R[LGH DV
FDOFXODWHGIURPS97GDWDUHSRUWHGE\=ROOHUDQG:DOVK>@
7KH DQDO\VLV RI WKH SXUH FRPSRQHQW VRUSWLRQ LQ ;/3(2 ZDV SHUIRUPHG E\ PHDQV RI WKH
6DQFKH] /DFRPEH (R6 IRU WKH RSWLPL]DWLRQ RI WKH ELQDU\ LQWHUDFWLRQ FRHIILFLHQWV
SRO\PHUSHQHWUDQW WR DFFRXQW IRU WKHLU GHYLDWLRQ IURP LGHDOLW\ RI HQHUJHWLF LQWHUDFWLRQV
&RQVLGHULQJUDWKHUVPDOOYDOXHVRINLMDQG IRU&2DQG&+ UHVSHFWLYHO\ LWZDV
SRVVLEOHWRKDYHDYHU\JRRGDJUHHPHQWEHWZHHQH[SHULPHQWDOGDWDDQGPRGHOSUHGLFWLRQVDW
DOO WKHYDOXHVRI WHPSHUDWXUH LQVSHFWHGQDPHO\  DQG&)XUWKHUPRUHVLQFH
WKH PL[WXUH RI WKH WZR JDVHV VXUHO\ GHYLDWHV IURP LGHDOLW\ D QRQ ]HUR YDOXH RI WKH ELQDU\
FRHIILFLHQW EHWZHHQ WKH WZR SHQHWUDQWV ZDV WDNHQ IURP WKH EHVW ILWWLQJ RI YDSRU OLTXLG
HTXLOLEULXPGDWDDYDOXHRINLMHTXDOWRZDVUHWULHYHG>@
,Q)LJXUHWKHVROXELOLW\RI&2LQ;/3(2DWDOOWKHWHPSHUDWXUHVLVUHSRUWHGWRJHWKHUZLWKWKH
PRGHOSUHGLFWLRQVJLYHQE\WKH6DQFKH]/DFRPEH(R6
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)LJXUH&2VRUSWLRQLVRWKHUPVLQ;/3(2DWDQG&H[SHULPHQWDOGDWDIURP
UHI>@DQGPRGHOSUHGLFWLRQZLWK6DQFKH]/DFRPEH(R6FRQVLGHULQJNLM 

$V RQH FDQ VHH WKH DJUHHPHQW EHWZHHQ H[SHULPHQWDO GDWD DQG PRGHO SUHGLFWLRQV LV
UHPDUNDEOH$QDORJRXVEHKDYLRUVRIWKHVRUSWLRQLVRWKHUPVDQGWKHVDPHDELOLW\RIWKHPRGHOWR
SUHGLFWWKHH[SHULPHQWDOWUHQGVZDVIRXQGDOVRIRUSXUHHWKDQHDVSHQHWUDQWDWDOOWHPSHUDWXUH
YDOXHVLQVSHFWHG
$VDOUHDG\PHQWLRQHGWKHDQDO\VLVRIWKHWKUHHELQDU\V\VWHPVDOORZHGWKHGHWHUPLQDWLRQRIWKH
WKUHHELQDU\LQWHUDFWLRQSDUDPHWHUVZKLFKZKHUHWKHQXVHGWRGHVFULEHWKHWHUQDU\V\VWHP
7KHPXOWLFRPSRQHQWVRUSWLRQZDVLQYHVWLJDWHGDWWKHWHPSHUDWXUHYDOXHVDERYHPHQWLRQHGDQG
LQDZLGHUDQJHRIFRQFHQWUDWLRQV&2&+DQG
)LJXUH  LOOXVWUDWHV WKDW 6DQFKH]/DFRPEH (R6 LQ LWV PXOWLFRPSRQHQW YHUVLRQ LV DEOH WR
GHVFULEH WKH VRUSWLRQ RI D JDVHRXVPL[WXUH LQ D FURVVOLQNHG 3(2PHPEUDQH 7KH UHVXOWV RI
VRUSWLRQ RI D &2&+PL[WXUH LQ;/3(2DW DOO WHPSHUDWXUHV DUH UHSRUWHG LQ WHUPVRI
FRQFHQWUDWLRQ RI WKH WZR JDVHV LQ WKH SRO\PHU DV IXQFWLRQ RI WKH SDUWLDO SUHVVXUH RI WKH
UHVSHFWLYHJDVHV

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)LJXUH&2DQG&+VRUSWLRQLVRWKHUPVLQ;/3(2DWDQG&IRUD
JDVHRXV PL[WXUHV ([SHULPHQWDO GDWD IURP UHI >@ DQG PRGHO SUHGLFWLRQ ZLWK 6DQFKH]
/DFRPEH(R6

:KHUHDV H[SHULPHQWDO UHVXOWV DQG PRGHO SUHGLFWLRQV DUH YHU\ FORVH DW WKH KLJKHVW
WHPSHUDWXUHVDW DQG & WKHDJUHHPHQW LVSRRUHU HVSHFLDOO\ IRU WKHJDVHRXVPL[WXUHV
ULFKHU LQ HWKDQH+RZHYHU DYHUDJH GHYLDWLRQV QHYHU H[FHHG  ,Q WKHVH FDVHV WKHPRGHO
WHQGVWRRYHUHVWLPDWHWKHHWKDQHVROXELOLW\LQ;/3(2DQGFRUUHFWO\HYDOXDWHVWKHFRUUHVSRQGLQJ
YDOXHRI&2
2QFHWKH6DQFKH]/DFRPEHZDVSURYHGWREHDFFXUDWHIRU WKHGHVFULSWLRQRI WKLVV\VWHPWKH
PRGHODOORZHGWKHQWKHSUHGLFWLRQRIPL[HGJDVVROXELOLW\VHOHFWLYLW\ IDFWRU6&26&+ IRUUHDO
PL[WXUHV LQ GLIIHUHQW FRQGLWLRQV IRU LQVWDQFH DW YDULRXV WHPSHUDWXUHV FRPSRVLWLRQV DQG
SUHVVXUHYDOXHV,QSDUWLFXODULWLVREVHUYHGWKDWWKH&2DQG&+XSWDNHLQWKHSRO\PHUVFDQ
EHVLJQLILFDQWO\DIIHFWHGE\ WKHSUHVHQFHRI WKHRWKHUJDVVKRZLQJGLIIHUHQW WUHQGVGHSHQGLQJ
RQWHPSHUDWXUHFRPSRVLWLRQDQGSUHVVXUH
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